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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a technique for 
forming a double gate/double channel MOSFET 
structure which has excellent short channel 
characteristics and a channel length of below 0.05 |im f 
and to provide the double gate/double channel MOSFET 
structure itself. 

SOLUTION: This technique for manufacturing a MOSFET 
device which has a double gate/double channel structure 
uses a damascene process. A gate is located at. each 
side of a silicon film which is about 80 nm or below in 
vertical thickness and positioned in a gate region. The 
silicon film functions as the vertical channel region of 
the structure and interconnects a diffusion region 
adjacent to the gate region. Due to its double channel 
feature, the current of this device is twice as large as 
that of a conventional plane MOSFET of the same 
physical width. 
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Bi5cDjg < f— y? n/c s i $mm^&Mzmm-r % y - 

[0 0 4 4] *i»itT. *5W3©**fcHL'rWT 
[0 04 5] (I) 2iy-h/21ft**MOSF 

(b) tff^>y 3yBco-gp^±feJ;^^--> ; 7* 
?<iftiJE^-F • tz.?<D— ffift<D±(c, /!^-xy 



(7) 



#182 0 0 3-177 1 0 



(c) fl&B^-K • ^x7fcitfBuB^-->y3n 
fc/s- • y— htc jcoT^^n-cv^viftffa^'; 3 

X?fc<fccmS^*-->^3*vfcys- • Y-h«i£ 
i-5@Pgt. (d) l&lB3&it«ia»HmL*:«®K&flS 

jf£jfa£u mB'**-->y£*i.*:y$- • y-f© 

(e) tulB^^--V^?ttfcys-r • y-h$:t?F 
PSrSttSSPgi. (f ) MW.MCHD'pic?- h • X? 

*?*j§w&-r*«»fc* (g) ifiB&fbJf ttfffey- h 
• x * ? tc l it wb^ - K-vx^^i^SU 
mmmmmmtmmy- v**?* 9icmmhtc^<o 

(2) g*pg (a) *V*tfBS«©fflrB*®»c>-K • t 
pgi£-£ti\ ±B ( 1 ) fcBm^SS:. 

(3) itrsxyf-vy*sateit^ #v • j.>7^->-y*# 

tf, ±B (2) icB*W>#&, 

(4) mm (b) a*, a vji*^tf3**«Rl 
<,>#y 3y*x.<?i->?-rzmmt&&tt. .hB 

(1) tclB»<D^» 

(5) SPg (c) ©tuB&^KJ&t^tf^ • XirfV 
y- yu-fe^^-^tr, JbB (1) tcB®£>>&?*. 

(6) ®pg (c) ©ursiMb*** wm*&tsm-m%*x> 

mi OO°CW.h?> ) fiM-Q , 0kftZ1XZ>. -tB (1) KBSfc 

(7) MfBKft*^8 0 0°Ca>£J&9 0 0°CcdS«T** 

frSft*. ±S (6) fcE*©#Sc. 

(8) ©Pi (d) TMWrsWEaflsJi^ (gffift^ 
»yo-feX(Cj;o-C#©$nfcTEOS*^mS. .LIB 

(i) tgtom 

(9) ©fg (e) tf&Mm - XffV^ • 7*D4r 
x£#tf\ ±B (1) «cB»€>3f£fc. 

(1 0) afg (f ) i)K iuBMnrtoWBa->fci"; 3 

ittBBiPtcy- H^s^TAy-r^spit, ibby-i- 

*#*¥fflfl5"rs«»**tr».±B (1) KB®©* 
Sc. 

do itrBy-hKftiti^^Kfliyc-feXKiic-c^ 
j^-rs. ±b ( i o) £.m$Kz>irm« 



<i2) mm%xAs&mi>K tt&mm. fyx^^m 

& Jfc S y >U- Yd* £ ® JR Lfcf* 1 7* n -te 
x£-£tN ±B (10) lc^l©M. 

(13) stray- h m&vtf U ^ 'J3y^5, ±B 
do) eB«o*ac. 

(1 4) WfBtf V >J 3>5r, ^^vftAtej;^T-- 
;Hc«ko-CK-y^5, ±1 (13) cBiSWEfSco 

(1 5) Wife (g) HF*fl*tyfV^iU 
ffilLftl'x? h • xyf-vy • yn-fex££tr. ±B 

(1) KE«fl!>#tt. 

(16) WEY-h • X*? ^tcSISLfctfrBSSaiLfc 
afg£3 &c*tr. ±B (1) (ciEK©JS 0 , 

(i 7) tuBy-b • ?*mtt,mm'tzmm%$ 

£>fc#tf\ ±B (D tcB*»*j*„ 
( 1 8) i&By- h • 7.9 V ^©SiaiLfcfaMJCX^- 

**T&j&r%wtm*-z t>vi&tt. ±b (i) ^mm<o^ 

3*. 

(19) tiTBifcfWWfe-tf-yiM Kftt*«BSS6c 
-&tr, ±B ( 1 6 ) JcB«W>*t&„ 
(2 0) ISg&S IJBlggPS i-i-*S±{cfe 

B-rsBi^is«t, «fBi»Mia«^-gP4)-o±icfeB-r 

5±»^y 3 yfi^M, fflfB±SS^ V 3 >Bcr>— ^ 
^■dsSfif - * ^ >Vffi# iU «IB L . KfBSitt^ ^ * ^ 
l»«(c85^Lfc:l9B_hgP^y 3 >^ofi6©@5^*^cr>+ 
Jcl£l5:«ii=&-^^, SffBMef-^^;HI«<0± 

^aioHAz-e^sti^y- h^t4#x> t9By- 
s ttf = y- ^ mcM^ts 2 sy- f / 2 af - * 

OS F ET«jt„ 

(21) !&B*&!^*£* J . ^ 9 3 V • *V • -f VfaV 
-^SSOffia^S-fK^HM^^S. ±B (2 0) tcB 
«tti? 2 MY- \/Z Ift^;VMO S F E Tflfito 

(22) m33m&m s > mi&wm&iomfoWfimx-%> 

JiB (2 0) JCB«C0 2 BY- h/ 2 M^rX-frM 
O S F E TifiKS. 
(2 3) lifB±SP^y 3yI©IIf**2 0*^«J8 
OnmT'^S. ±B (2 0) fcBlfcC92aY- f/2a 
ff^VMO S F ET«gjg„ 

(24) way- 6 K y- i- -b 

B (2 0) icBW<D2ay- h/2lf t^MOS F 
E TfltiSL 

(25) iffBy-hs#* s ^y">y3>^?.^Sx ±b 

(2 4) iz^M<0 2 ay — h/ 2lf f ^*MO S F E 

(26) MBIKI5:fM«* s ^ L /ci£IS:««-Cfe 5 . ±B 
(2 0) (cSli©2iy-h/2lft^l.MOSFE 
T«5g. 



(8) 



1fW2 0 0 3-17 7 1 0 



(2 7) ffim$hW<M&WW'< Kft?ttT\>S, ±13 
(2 0) tc^«C!>2By- h/2lf^;VMOS FE 

(2 8) ff^SE^-v^^^Oft^^ltlO. 05Aim 
jfciTC&S. -±B (2 0) (cEi©2iy-f/21f 
^^Jl'MO S F E TfitiiL 
(2 9) fifffi^— K • vX***S i O t *>^J5R5x ±IB 
(2 0) fcfBtt«5 2«'/-f/2fif-r^;L-MOS FE 

T«it. 

(30) may-f««*nwbtft«a««s*€r. ± 

JB (2 0) CSl© 2iy- h / 2lt lr^;HWO S F 
ET«Jt„ 

(3D wey- Mmt&w&®<o±.omiiL 

tzMMKT&tfi.2iitc%mx^-y-%&tt* ±IB (2 0) 
teB«© 2 fiV- h/21f t-T-'l'MO S F E Tfltito 

[01] *^C92My-h/2*^^^-;WMOS FE 

[0 2] *H?l©2iy-h/2if^*;VMOSF E 

[03] *»«© 2 iy- f / 2 If ^^-;VMO S F E 

[04] *H?i©2iy-K/21f t^-MOS F E 

[0 5] *IW©2iy'-F/21fWV'MOSFE 



[06] #|&l8cD2my-h/2fi^*^MOS FE 
T#gjt©J&£©0 5 cD«©SPg : lr^0T-$>5o 

[07] *ill©2iy- h/2lf t^-AMO S F E 
T«Jt<D^<D0 6 ©&©@Pg&*-r0'T'£ 3„ 

[08] *H^©2«y-h/2Mf-^^;HV10SFE 
T«jt<7)^c7)0 7 ©moePgSr^f 0T'$> 5. 

[ft*©l&93] 

i o ms. 

1 1 IggRS 
1 2 

i 4 ^ y 3 

1 6 ^— K • 

18 /^--y^Stlfe^-K'V^? 

2 0 ^S-©y- h 
2 1 K • 

2 2 V -X/ Kl"f vMSIBi* 

2 3 /t^PMSlMHtt 

2 4 &ft)I 

2 5 SEf-V*^^ 

2 6 IP 

2 8 y- h • 9 

3 0 y-YMfc® 

32 y-h«* 



[01] 



[02] 



(9) 



$#g|2 0 0 3- 1 77 1 0 



[03] [04] 






Tj*V% £*H07920 — jl — * - S^- 
fc>wn-K 80 

T^y*-&*H12524 ^*-3— ?«7 



y*£*S 12561 ~^-3-?ffl: 
cx — atf;Vy • n — K 140 

F^-A (##) 5F110 AA07 AA08 CC02 DD05 DD13 
EE02 EE04 EE05 EE06 EE09 
EE14 EE22 EE29 EE42 EE43 
EE44 EE45 FF02 FF22 FF29 
GG01 GG02 GG12 GG13 GG15 
GG22 GG25 HJ23 HK05 QQ11 
QQ19 



